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Survival, grow th and p roduction  o f  Penaeus m o n o d o n  a t d iffe re n t  
stocking densities in earthen ponds w ith  flo w -th ro u g h  system  
and supplem entary feeding
F .D . A p u d , K. Gonzales and N . Deatras
Survival, grow th and p roduc tion  o f Penaeus m onodon  in earthen ponds were observed. 
Twelve 200 m 2 nursery ponds w ith  w a te r exchange rate o f 5—10% d a ily  were stocked w ith  
P5 3 -P54 prawn juveniles (0.45 g average w eight) and reared fo r  3 .5  m onths. S tocking  density  
levels o f  2 .5 , 5 .0 , 10 and 20 praw ns/m 2 were designated as trea tm ents A , B, C and D, respectively. 
Pelletized fo rm u la  feed was given da ily  fro m  second week o f s tocking at 10% o f biomass and 
reduced b i-w eekly by  1 % to  a fina l rate o f  5% o f biomass.
The overall average survival obtained was 92% w ith  a mean range o f  82 .8  — 100%. Highest 
survival was achieved in trea tm ent A , w ith  98.6% , fo llow ed  b y  trea tm en t B, 95.3% , trea tm en t D, 
87.6% and trea tm en t C, 86.5% (Table 1).
Analysis o f variance showed a s ign ifican t e ffec t o f s tock ing dens ity  on survival rate o f 
prawn at 5% level o f significance. A  fu rth e r test o f significance o f the d ifferences in survival 
means showed a h igh ly  s ign ifican t differences between treatm ents A  and C, A  and D, B and C, 
and B and D. A lthough  trea tm ent A  was higher than the others, the  d ifferences between them  
were no t s ign ificant.
The fina l average w e igh t obtained varied inversely w ith  s tocking dens ity  (Table 1). The 
highest mean w e igh t (23.4 g) was achieved in trea tm en t A  and the  lowest was in trea tm en t D 
w ith  (7 .24 g). There were s ign ifican t differences obtained among all paired means o f the fina l 
weights except between trea tm en t C and D.
P roduction  per trea tm ent varied d ire c tly  w ith  stocking density  and survival rates. The 
highest extrapolated value o f p roduc tion  in kg /ha /3 .5  m onths was achieved in trea tm en t D at 
a rate o f 1 ,264.33 kg/ha fo llow ed  by trea tm en t C at 970 .35  kg/ha; trea tm en t B, 869.99 kg/ha; 
trea tm ent A , 583.84 kg/ha. The size o f  harvested prawn is inversely related to  p roduc tion  rates.
Table 2 shows the  food  conversion ratios. Food conversion rate was lowest w ith  tre a t­
ment A , 1 .52; fo llow ed  b y  trea tm en t B, 1 .71; trea tm en t C, 2 .08 and D, 2.56.
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Tab le 1. S um m ary o f stocking, harvest and production o f P. m o n o d o n  at four d iffe ren t stocking  
densities in earthen ponds w ith  flow -through system and supplem entary feeding.
T re a tm e n t 
(S to c k in g  
D e n s ity )
Pond 
N o.
S to ck in g Harvest P ro d u c tio n  
(kg /ha )
S urv iva l 
%No. A ve . w t.  
(g)
No. Ave. w t.
(g)
A
(2 .5 /m 2 )
5
10
12
50 0
5 0 0
5 0 0
0 .4 5
0 .4 5
0 .4 5
4 9 4
500
485
20 .1 4
2 4 .4 3
26 .6 2
4 9 7 .5 0
6 3 2 .7 9
6 2 1 .2 4
9 8 .8
100 .0
9 7 .0
A verage 5 0 0 0 .4 5 4 9 3 2 3 .4 0 5 8 3 .8 4 9 8 .6
B
( 5 .0 /m 2 )
3
7
9
1000
1000
1000
0 .4 5
0 .4 5
0 .4 5
9 1 2
9 6 6
981
15.95
21 .87
16.84
7 2 7 .5 0
1056 .22
8 2 6 .2 5
9 1 .2
9 6 .6
98.1
Average 1000 0 .4 5 9 5 3 18.22 8 6 9 .9 9 9 5 .3
C
(1 0 /m 2 )
11
13
15
2 0 0 0
2 0 0 0
2 0 0 0
0 .4 5
0 .4 5
0 .4 5
1740
1729
1718
11.51
10 .98
11 .18
1001 .37
9 4 9 .6 5
9 6 0 .0 2
87 .0
8 6 .5
85 .9
Average 2 0 0 0 0.45 1729 11 .22 9 7 0 .3 5 86 .5
D
(2 0 /m 2 )
4
6
8
4 0 0 0
4 0 0 0
4 0 0 0
0 .4 5
0 .4 5
0 .4 5
3 3 1 0
3 7 3 8
34 65
7 .7 5
6 .6 2
7 .3 5
1282 .62
1 2 37 .2 8
12 73 .39
8 2 .8
9 3 .5
86 .6
Average 4 0 0 0 0 .4 5 3 5 0 4 7 .2 4 1 2 64 .3 3 8 7 .6
P ro v is io n  fo r  a h e a lth fu l p o n d  e n v iro n m e n t was essential to  th e  g ro w th  and surv iva l o f 
P. m o n o d o n  s tocke d  in te n s ive ly  in  ea rthen  ponds. T h is  c o u ld  be m ade possib le th ro u g h  th e  use 
o f  a f lo w - th ro u g h  system , th e  ty p e  s im ila r to  p ra w n  p o n d  m anagem ent th a t  has been proven  
to  give p o s itiv e  e ffe c ts . S im ila r  obse rva tions  have been rep o rted  b y  o th e r w o rke rs  (S h igueno 
and N akayam a, 19 7 4 ; S h igu eno , 1975 ; L ia o , 19 76 ; A p u d , 1979).
T h e  ty p e  o f  f lo w - th ro u g h  o p e ra tio n  and sup p le m e n ta ry  feed ing  used in th is  s tu d y  have 
show n e x c e lle n t su rv iva l rates. A lth o u g h  surv iva l rate was h igh , o th e r fa c to rs  th a t  w i l l  p ro m o te  
fas te r g ro w th  need to  be d e te rm in e d . T he  q u a l ity  and q u a n ti ty  o f  feed, im p ro v e m e n t o f  w a te r, 
m anagem ent on th e  presen t f lo w - th ro u g h  system  and b e tte r  c o n tro l o f  disease m ig h t lead to  
fas te r g ro w th  in  a s h o rte r  p e r io d .
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Tab le 2 . Sum m ary o f pelletized form ula feed consum ed, to ta l w eight gain o f prawn and feed 
conversion rate at four d iffe ren t stocking densities (A , 2 .5 /m 2 ; B, 5 .0 /m 2 ; C, 1 0 /m 2 
and D , 2 0 /m 2 ) in earthen nursery ponds.
Treatm ent
A m o u n t o f feed 
consum ed/treatm ent 
(g)
T o ta l w e igh t 
ga in /trea tm ent 
(kg)
Feed conversion 
rate
A 51.55 33.93 1.52
B 86.97 50.74 1.71
C 115.56 55.50 2.08
D 180.94 70.71 2.56
The presence o f some natural food  in the pond and th e ir value as food  to  P. m onodon  
could no t be p rope rly  evaluated in th is study. In view  o f  th is , the com puted food  conversion 
ra tio  based on the  am ount o f feed given could n o t be solely a ttr ib u te d  to  supplem entary feed. 
There is also th a t poss ib ility  o f food  co m pe tition  due to  the presence o f gobies. D e te rm ina tion  o f 
stocked popu la tion  was d if f ic u lt .  Feeding ra tion  was adjusted on a plan based on certa in  assump­
tions. As stocking density increased, survival rate decreased and g row th  rate was low er in tre a t­
m ent C and D compared to  trea tm en t A  and B. The feed was able to  provide good g row th  in 
ponds w ith  stocking density o f 2.5 to  5.0 per m2 . The am ount and q u a lity  o f food  were adequate 
fo r survival bu t were probab ly no t the most suitable fo r  p rom oting  faster grow th  when ponds 
are stocked w ith  P. m onodon  at higher densities.
The high survival attained in the present study was re la tive ly  higher than  the  reported 
75% survival o f P. m onodon  in concrete tanks (L iao, 1977) and com parable to  th a t achieved 
in Japan (80-100%) using 1.1 g P. japon icus  juveniles (Shigueno and Nakayama, 1974). On the 
o the r hand, g row th  rates o f P. m onodon  were lower com pared to  th a t obtained fro m  a su ffic ie n tly  
renewed and aerated concrete tank (10 x 20 x 1.5 m) as reported b y  Liao (1977). A  s im ila r p ro b ­
lem o f slow g row th  rate was also observed by Shigueno (1975) in P. japonicus. He emphasized 
th a t the  larger the am ount o f renewed w ater, the  be tte r was the g row th  rate. P robab ly, the  level 
o f w a te r renewal th a t b rought higher survival in th is  experim ent was no t necessarily the level 
th a t favored the grow th o f P. m onodon. The o p tim u m  w ate r management scheme level fo r  the 
g row th  o f P. m onodon  at various stocking densities has yet to  be determ ined.
A  d u ll co lo ra tion  o f prawns characterized by  t in y  brow nish pro jections when viewed under­
w ater was also observed in tw o  ponds. A  m icroscopic exam ination  revealed the presence o f 
V ortice lla . The parts o f the  body w h ich  showed p rom inen t in fe c tio n  were the pleopods, ta il parts 
and carapace. The attack however, d id  no t cause mass m o rta lity . C om m on diseases affecting 
shrim p were described by  Shigueno (1975) and Liao (1977). None o f them , however, m entioned 
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V ortice lla  as a causative agent in fecting  prawns. Prawns affected by  Vortice lla  had inh ib ited  
m o lting  and were so ft bodied and sluggish. A  case o f Vortice lla  seriously a ttack ing zoeal and mysis 
stages o f P. m onodon  in the  hatchery was reported by  Gacut an, et al . (1977). No specific treat­
ment applicable to  earthen ponds was found , b u t maintenance o f a clean w ater environm ent 
is recommended as a preventive measure against its possible a ttack.
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